Abstract

In this work, mechanistic details of both photo induced substitution- and addition reactions of Fe(CO)3((4-1,3-bd) (bd = Butadien) and the photochemical synthesis with Fe(CO)5 as starting material have been studied. These studies included Laser flash photolysis experiments (( = 308 nm) in the ((CO) region using time resolved infrared spectroscopy, quantum yield measurements (determined by use of an electronically integrating actinometer, product determination by means of FT-IR-spectroscopy) and isotope labelling with 13CO. Flash photolysis results show, in addition to the expected highly reactive fragment Fe(CO)2((4-1,3-bd)(solv) (solv = solvent), the species Fe(CO)3((4-s-trans-1,3-bd) as a further transient with a considerably longer lifetime. This coordinatively saturated isomer of Fe(CO)3((4-s-cis-1,3-bd) was identified as a rare example of a complex with a structure containing a (4-s-trans coordinated 1,3-diene. Flash photolysis experiments also showed in the case of several other Fe(CO)3((4-1,3-diene)-complexes, analogous behaviour with the respect to the photo reactivity of  Fe(CO)3((4-1,3-bd). Both CO-cleavage and, where the diene ligand allowed, isomerisation of a long lived transient containing a Fe(CO)3-unit were observed. For the first time, the determination of the quantum yields for the conversion of Fe(CO)5 and 1,3-butadiene into Fe(CO)3((4-1,3-bd) by continuous monochromatic irradiation  (( = 313 nm) indicated that, in addition to the two step Fe(CO)4((2-1,3-bd) pathway, a direct route from  Fe(CO)5 to Fe(CO)3((4-1,3-bd) is operative. In the flash photolysis experiments of Fe(CO)5 in CO saturated cyclohexane solution without addition of other potential ligands, both the Fe(CO)4(solv) fragment and the double unsaturated and extremely short lived Fe(CO)3(solv) have been observed. A subject of other studies was the mechanistic details of the photo induced addition of methyl acrylate to Fe(CO)3((4-1,3-bd) in producing C-C coupling products of the type Fe(CO)3((,(3-C6). Application of the flash photolysis with fast infrared detection also allowed the observation that the metal assisted C-C coupling is a reversible process. In the present work, a photo induced reaction of Fe(CO)3((4-1,3-bd) with a silane of type H-SiR3 (R=ethyl, phenyl) produces Fe(CO)3((3-anti-butenyl)(SiR3) a process of common interest in the context of the photo catalytic hydrosilylation of 1,3-diene.

